Abstract. During the research time of [2005][2006][2007][2008][2009][2010][2011][2012][2013][2014], this paper selects indicators reflecting the port logistics and its development, indicators reflecting the economic and social development of port hinterland, using canonical correlation analysis method, comprehensive analyzes the interaction development between port logistics urban agglomeration in the Middle Reach of Yangtze River and its hinterland economic, reveal the correlation between the port logistics and hinterland economy development: (1) First typical variable V 1 embodying hinterland economy development can better predict port cargo throughput, container throughput, the number of berths and waterway freight volume in urban agglomeration in the Middle Reach of Yangtze River; (2) First typical variable U 1 embodying port logistics can better predict GDP, per capita GDP, the first industry gross domestic product, the second industry gross domestic product, the tertiary industry gross domestic product, total exports, transportation · warehousing and postal service, total retail sales of social consumer goods in urban agglomeration in the Middle Reach of Yangtze River. By the results of the analysis, there is mutually affect and promote each other between port logistics development urban agglomeration in the Middle Reach of Yangtze River and its hinterland economy development.
Introduction
In 2014, the State Council of the PRC proposed to promote the rational distribution of the Yangtze River Economic Belt port, strengthen division of labor, and promote specialization, scale and modernization of the Yangtze River Economic Belt port, and vigorously develop modern shipping services. Strengthen services functions of collecting and distributing of Shanghai, Wuhan and Chongqing as shipping center and main port among the Yangtze River Economic Belt port, expand the scope of radiation to port transportation services [1] . In April 2015, "Development planning of urban agglomeration in the middle reaches of the Yangtze River" pointed out that the middle reaches of the Yangtze River give full play to the advantages of the Yangtze golden waterway, speed up construction of the highway and railroad, transportation system along the Yangtze River, Reasonably promote the shoreline development and port construction, build comprehensive transport system with internal communication and external connection.
In 2016, "Yangtze River economic belt development plan outline" strengthen port collaboration, plan port and harbor as a whole, take the shipping center and main port as the focus, accelerate the construction of connecting line to the railway and highway with important port, enhance the capacity and efficiency of cargo transshipment, achieve the interconnection of hub port with railway and highway transportation harbor improve the port container barge loading and unloading capacity by expanding hinterland container transportation. Haezendonck [5] (2014) with stakeholders perspective build port logistics contribution and geographical scope reflect port hinterland correlate with port logistics, use the influence of port hinterland (PHI) matrix, explore the relationship between port logistics contribution and geographical scope. Garcia-Alonso [6] (2016) build the two indexes of Geographical scope and transport consistency, and analyzes the spatial development of port hinterland.
Dong Xiao-fei [7] [8] (2010a, 2010b), JIANG Xiao-li [9] (2013) quantitatively research on port hinterland spatial structure in Niaoning province by grey correlation analysis method and the Huff model, reach the spatial structure evolution of port hinterland changing from the single port hinterland to a mixed-hinterland of several ports. WANG Ying [10] (2009), FENG She-miao [11] (2009), YIN Wen-Wei [12] (2009), HU Lie-ge [13] (2013), LI Zhen-fu [14] (2014) and WANG Jie [15] (2014) apply varieties of quantitative methods such as circle theory model, point/axis theory, colony optimization algorithm, least transportation cost method, gravity-fuzzy comprehensive evaluation model, O-D logistics with the method of graph theory, hinterland plume model and density model to define the scope and scale of port hinterland. Fan Hu-guang [16] (2012), LI Tan [17] (2012), ZHENG Jian-ping [18] (2014) respectively study the synergic relationship between port logistics and hinterland economy in Wuhan city, Niaoning province and Sanduao. This paper mainly used the method of qualitative analysis and quantitative analysis. Combining with the development of port and its hinterland economy from 2005 to 2014 in urban agglomeration in the middle reach of Yangtze river, comprehensive analyze the interactive development between port and its hinterland economy. This paper use canonical correlation analysis, by SPSS software, the two sets of variable data reflecting the development of port and its hinterland economy has carried on the detailed analysis from 2005 to 2014 in the urban agglomeration in the middle reach of Yangtze river, makes clear the quantitative relationship between port and its hinterland economy development. Finally, from view of the interactive development of port and hinterland economy in urban agglomeration in the middle reach of Yangtze river, the urban agglomeration in the middle reach of Yangtze river port and hinterland economy further on the development of interaction. Measures and suggestions to port and hinterland economy further mutual development in urban agglomeration in the middle reach of Yangtze river are proposed. Main ports in urban agglomeration in the middle reach of Yangtze river cover Wuhan port, Huangshi port, Jiujiang port, Nanchang port, Yueyang port, Changsha port, direct hinterland of these ports include three provinces such as Jiangxi province, Hubei province, Hunan province.
As can be seen from the figure 1, during2005-2005, cargo handled at ports of Yueyang, Wuhan and Jiujiang is basically maintain at a high level, far higher than other ports in urban agglomeration in the middle reach of Yangtze river, Jiujiang port grow larger, the growth of Yueyang port and Wuhan port keep the volatility. Cargo Handled at Ports of Changsha, Nanchang, and Huangshi remained at a low level, and grow slowly. From figure 1 and figure 2, during 2005-2014, growth trend of GDP and Cargo handled at main ports in Jiangxi province, Hubei province, Hunan province is consistent. Development track of GDP and Cargo handled at main ports in Jiangxi province, Hubei province, Hunan province has a strong similarity. The above show economic development in urban agglomeration in the middle reach of Yangtze river was related to economic development at home and abroad during this period.
Canonical correlation analysis model between port logistics and hinterland economy
In 1936, Hotelling first proposed the canonical correlation analysis method used to study the correlation between a set of random variables and other a set of random variables. This method embody the idea of principal component analysis, and according to the correlation between the variables, search one or a few aggregate variables ( linear combination of the actual observed variables) to replace the raw variables, which will lead to the correlation between the two sets of variables substitute for the relationship among a few aggregate variables [19] . Port indicators selected by this paper include the indicator of cargo handled at ports reflecting the size of the port cargo, and the indicator of container handled embodying dominate container shipping in the modern transportation, the indicator of waterway freight traffic reflecting the development of port because of many rivers in urban agglomeration in the middle reach of Yangtze river. 7 Length of Expressway and Class I to IV Highway(km)y 8 Transport, Storage and Post GDP(100 million yuan)y 9 Total Retail Sales of Consumer Goods(100 million yuan) y 10 In view of the availability and accuracy of the data, this paper about the indicators system of hinterland economy mainly selects Gross Domestic Product Analysis of the correlation coefficients between hinterland economic development indicators show, correlation coefficient between y1 and y3 is 0.9828 explains there is a strong correlation between Gross Domestic Product and Tertiary Industry Gross Domestic Product in urban agglomeration in the middle reach of Yangtze river, which also shows that Tertiary Industry Gross Domestic (such as transportation, post and telecommunications, business, catering, material supply and marketing and warehousing, tourism and other departments ) play a very important position in economic development.
Tab.2 The correlation coefficient between both variables of port and hinterland economy Table 2 shows the correlation coefficient between 3 variables of port and 10 variables of hinterland economic development. From table 2 can be found that the correlation coefficient between the two sets of indicators exists large fluctuations, the correlation coefficient maximum value between Waterway Freight Traffic and Primary Industry Gross Domestic Product is 0.9040, the correlation coefficient minimum value between Waterway Freight Traffic and Total Value of Exports of Goods is 0.2606. The direct relevance between both two sets of port indicators and hinterland economic development indicators is little. So to a great extent, the correlation between the two depend on two sets of indicators integrated with each other. On account of the interaction between two sets of variables, the simple correlation coefficient matrix of table 2 can only be used as a reference, not really reflect the essential relationship of between two sets of variables. So, to explore the substantial relationship between two sets of variables, need further canonical correlation analysis.
Canonical correlation coefficient and test of significance
Tab. 3 , three sets of canonical correlation coefficients were extracted, the first canonical correlation coefficient is 0.998, the second is 0.926, the third is 0.832. The first and second canonical correlation coefficient is higher than any correlation coefficient of the two sets of port and hinterland economic development. Therefore, the comprehensive effect of canonical correlation analysis is better than simple correlation analysis.
Canonical correlation coefficient is from sample data to calculate, and like simple correlation coefficient, there is also the need for hypothesis test. In this paper, using Bartlett  2 test, null hypothesis for the corresponding canonical correlation coefficient is 0. First column of table 3 is correlation coefficient, from left to right respectively is Wilks's  statistics, chi-square statistic, degree of freedom and significance. Test results can be summarized that significant probability of the first, second, third correlation coefficient is less than 0.005, in the case of  =0.05, the hypothesis that canonical correlation coefficient is zero is denied. The above illustrate the canonical correlation between three sets of variables is significant.
From the above analysis results, the correlation study of the indicators between port and hinterland economic can be converted into the correlation study of the variables between the first canonical correlation and the second.
Canonical variables coefficients
Tab. 
In the same way, the first standardized canonical variable of port calculation formula for 
Analysis on the canonical structure
Analysis on the canonical structure is to analyze the correlation degree between the raw variables and canonical one. Canonical loadings represents the correlation between a set of raw variables and their corresponding canonical variables, canonical loadings for port represents the correlation between a set of raw port variables and their corresponding canonical variables U 1 ( figure 3 ). In the first set of canonical variables, all indicators of the port are positively correlated with the canonical variables of port, which is in line with the actual situation. Canonical loadings for hinterland economy development represents the correlation between a set of raw hinterland economy development variables and their corresponding canonical variables V 1 . All indicators except for y 3 of the hinterland economy development are positively correlated with the canonical variables of hinterland economy development. There is a negative correlation between Primary Industry Gross Domestic Product and the canonical variables of the hinterland economy.
The correlation coefficient between a raw variable and a canonical one, which is contrary to that of the raw variable on the canonical variable. However, in the case of a close correlation between multiple raw variables, this is normal. This is similar to the multicollinearity in regression analysis, which can be found by canonical structure analysis in canonical correlation analysis. Fig.3 Canonical structure chart of standardized canonical coefficients for set-1 The cross loadings coefficient represents the relationship between a set of raw indicators and their opposite canonical variables, which can be used to judge whether a set of raw indicators can be predicted by their opposite canonical variables. In this paper, the canonical variable U 1 of port predict the raw indicators of hinterland economic development, or the canonical variable V 1 of hinterland economic development predict the raw indicators of port, which is very important.
Canonical redundancy analysis
The canonical redundancy analysis is used to represent the degree of variation of each variable to the raw variable set, which is divided into two sets: variation of within and between. By the canonical redundancy analysis. 60.6 % proportion of within variation of port indicators set is explained by the first canonical variable U 1 of port indicators. 13.2 % proportion of within variation of port indicators set is explained by the second canonical variable U 2 of port indicators. 65.9 % proportion of within variation of hinterland economic development indicators set is explained by the first canonical variable V 1 of hinterland economic development indicators. 24.6 % proportion of within variation of hinterland economic development indicators set is explained by the second canonical variable V 2 of hinterland economic development indicators.
From the above analysis results, within variation of port indicators set and hinterland economic development indicators set can be well explained by the first canonical variable. But indicators set of port and hinterland economic development can be poor explained by the second canonical variable of port. Indicators set of port and hinterland economic development can be well explained by the second canonical variable of hinterland economic development. Therefore, we should focus on the analysis of the first set of canonical variables.
Conclusion
According to the analysis results, it is known that the development of the port of the middle reaches of the Yangtze River is closely related to the development of the hinterland economy. The construction and development of the port and hinterland economy are mutual influence and mutual promotion. The canonical variable V 1 of hinterland economic development can better predict cargo handled at ports, container handled and waterway freight traffic. Therefore, based on the data of the hinterland economic development, we can predict the size of the corresponding ports, put forward the reasonable construction plan of the port clusters. In the same way, the canonical variable U 1 of port indicators can better predict Gross Domestic Product (GDP), Per Capita GDP, Primary Industry Gross Domestic Product, Secondary Industry Gross Domestic Product, Tertiary Industry Gross Domestic Product, Total Value of Exports of Goods, Transport, Storage and Post GDP and Total Retail Sales of Consumer Goods. Based on the data of the port clusters, we can predict the hinterland economic development meet the extent of the development of the port clusters, in order to reasonably establish the strategy and measures of the hinterland economic development.
